MUC3 human intestinal mucin. Analysis of gene structure, the carboxyl terminus, and a novel upstream repetitive region.
MUC3 is a large mucin glycoprotein expressed by the human intestine and gall bladder. In this manuscript, we present details of the deduced protein structure of MUC3. The MUC3 carboxyl-terminal domain is 617 residues in length, including 511 residues of a non-repetitive mucin-like domain (27% Thr, 22% Ser, and 11% Pro) and a 106-residue Cys-rich domain with homology to the epidermal growth factor (EGF) -like structural motifs found in many proteins. The region of MUC3 located upstream of the previously described 51-base pair (bp) tandem repeats, which encode a major Ser and Thr-rich domain, consists of a second type of repetitive structure with an imperfect periodicity of approximately 1125 bp. This domain is also mucin-like and appears to be considerably larger than 2000 residues (6000 bp). The MUC3 gene itself is large and complex. Using pulse field gel electrophoresis and blot analysis, the smallest fragment found that contained all human genomic DNA hybridizing to the 51-bp tandem repeat probe was 200 kilobases with restriction enzyme SwaI. Both PvuII and PstI produced two sets of hybridizing fragments that were hypervariable within the human population with a pattern suggestive of both a variation in the number of tandem repeats (VNTR) and sequence polymorphism. These fragments varied independently of each other, but no genetic recombination was detected in a study of 40 human families. Thus, the MUC3 gene encodes a very large glycoprotein with a structure very different from that of any mucin currently described.